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1. HIGHLIGHTS

This report presents the first results from the 1994 National Household Survey on
Drug Abuse. showing trends since the 1970's and providing information to identify
population groups for which prevention and treatment interventions could have the -
greatest impact. . Subsequent reports from the survey will contain more detailed
analyses of trends and patterns of use, information on comorbidity with mental
disorders, estimates of substance abuse for state and local areas, analyses of
trends and patterns in the initiation of drug use, and other topics.

Prevalence of Substance Use

Using procedures consistent with previously reported results, we found that:

u The number of illicit drug users has not changed since 1992. This follows more
than a decade of decline since the peak year for illicit drug use, which was 1979.

m  No change in the number of weekly cocaine users has been detected since the
survey first estimated this in 1985, indicating a continuing demand for drug abuse
treatment services. However, the number of occasional cocaine users has
declined dramaticalily.

® The rate of past month alcohol use declined from 1979 to 1992. Since then, the
rate has increased slightly. The rate of heavy alcohol use has not changed since
1990.

Using improved estimation procedures, our best estimate is that in an average
month in 1994:

m 13 million Americans (6.0 percent of those 12 years old and older) used illicit
drugs.

m 10 million Americans (four-fifths of current illicit drug users) used marijuana,
making it the most commonly used illicit drug.

® 1.4 million Americans (0.7 percent of the population) used cocaine.

m 13 million Americans (6.2 percent of the population) had five or more drinks per
occasion on five or more days in the month.

m 60 million people, including 4 million adolescents age 12-17, smoked cigarettes.

ro




Subgroup trends and patterns

Trends over time among special populations and differences across population
groups allow us to identify potential prevention and treatment intervention points.

m Between 1992 and 1994. the rate of marijuana use among youths 12-17 years
old nearly doubled. Adolescent use had declir.ed ircm 1979 to 1992.

m Since 1992, the percentage of youths 12-17 years old that believe there is great
risk of harm in using marijuana occasionally has decreased. This points out the
need for prevention efforts directed toward chiluren and adolescents.

m There has been a shift in the age distribution of illicit drug users. The heavy drug
using cohorts of the 1970's, including those with severe problems, continue to get
older. The average age of current illicit drug users and the proportion that are
age 35 and older have risen steadily since 1979. Nevertheless, in 1994 the rate
of current illicit drug use was highest among persons 18-21 and 16-17 years old.
Heavy drinking was most prevalent among persons age 18-21 and 22-25.

® Many women of childbearing age who use substances reduce their use during
pregnancy but resume use after giving birth. This finding supports efforts to
intervene with pregnant substance abusers.

= (llicit drug use rates remain highly correlated with employment status. The
highest rate of drug use was among the unemployed. However, three quarters of
adult illicit drug users and 65 percent of aduit cocaine users were employed.

® Among persons 18-34 years old, those who had not completed high school had
the highest rates of illicit drug use. However, three quarters of illicit drug users
and 63 percent of cocaine users in this age group were high school graduates.

Information about the survey

The survey is the primary source of statistical information on the use of illegal
drugs in the United States. It is based on a nationally representative sample of the
civilian noninstitutionalized population age 12 and older. Each year, the survey
produces estimates of the prevalence of use of various substances, including a
variety of illicit drugs, alcohol, and tobacco.

Both an improved questionnaire and estimation procedure were introduced in
1994, based on a series of studies and consultations with drug survey experts and
data users. Because this new methodology produces estimates that are not
comparable to previous estimates, trends over time must be evaluated using a
supplemental sample employed in 1994 that used the "pre-1994" methodology.
The improved methodology produced rates of smoking among youths that were
nearly double the rates previously reported by the survey.
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2. INTRODUCTION

This report contains 1994 preliminary national estimates of rates of use, numbers of
users, and other measures related to illicit drugs, alcohol, cigarettes. and smokeless
tobacco. These estimates are from the National Household Survey on Drug Abuse
(NHSDA), an ongoing survey of the civilian noninstitutionalized population of the United
States, 12 years old and older.

Summary of NHSDA Methodology

The Nationa! Household Survey on Drug Abuse is the primary source of statistical
information on the use of illegal drugs by the United States population. Conducted by
the Federal Government since 1971, the survey collects data by administering
questionnaires to a representative sample of the population at their place of residence.
Since October 1, 1992 the survey has been conducted by the Substance Abuse and
Mental Health Services Administration (SAMHSA). The survey estimates the
prevalence of illegal drug use in the United States, and monitors trends in prevalence.
These data help identify the population groups most at risk for illicit drug use and the
drugs most commonly used.

In addition to detailed information on the use of various licit and illicit drugs, the
survey collects data on employment, education, income. health status, health
insurance, utilization of services, and access to care.

In some years, other agencies cosponsor the NHSDA to support the collection of
data they ask SAMHSA to collect. In 1994, the Department of Agriculture funded a
supplemental rural sample, and the Department of Labor funded a module of questions
on workplace issues related to substance abuse.

The survey covers residents of households, noninstitutional group quarters (e.g.,
shelters, rooming houses, dormitories), and civilians living on military bases. Persons
excluded from the universe include the homeless who never use shelters, active military
personnel, and residents of institutional group quarters, such as jails and hospitals.
Appendix 3 describes other surveys that have been conducted on these noncovered
populations.

In 1994, the survey underwent major changes that affect the reporting of substance
abuse prevalence rates. Specifically, new questionnaire and new data editing
procedures were implemented to improve the measurement of trends in prevalence and
to enhance the timeliness and quality of data essential to policymakers at all levels of
government. A more complete description of this new methodology is given in the next
section.

Because it was anticipated that the new methodology would affect the levels of
substance use reported by respondents and the estimates of prevalence, the 1994
NHSDA was designed to generate two separate sets of estimates. The first set, called
the 1994-A estimates, was based on the same questionnaire and editing method that
was used in 1993 (and earlier). These estimates are used in the analysis of trends in
substance use over time. The second set. called the 1994-B estimates. was based on
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the new questionnaire and editing methodology. The 1994-B estimates are used in the
analysis of patterns of substance use and demographic differences in 1994. For clarity,
the analyses of trends and the reporting of patterns are presented in separate sections.

The 1994 survey employed a multistage area probability sample of 22,181 persons
interviewed from January through December 1894. This sample included 4,372
respondents to the 1994-A questionnaire and 17,809 respondents to the 1994-B
questionnaire. The screening and interview response rates were 94 percent and 77
percent, respectively, for the 1994-A questionnaire, and 94 percent and 78 percent,
respectively, for the 1994-B questionnaire. The sample design incorporated the
oversampling of blacks, Hispanics, and young people, to improve the accuracy of
estimates for those populations.

Oversampling of six large metropolitan areas, which was incorporated into the
NHSDA design during 1990-1993, was not continued in 1994. This resulted in a
substantial reduction in sample size. However, the National component of the previous
sample design was retained, so that the 1994-B sample is essentially equivalent to the
1993 sample in terms of the precision of resuiting estimates.

The household interview takes about an hour to complete and incorporates
procedures designed to maximize honest reporting of illicit drug use (including the use
of self-administered answer sheets). Data are collected on the recency and frequency
of use of various licit and illicit drugs, opinions about drugs, demographic
characteristics, problems associated with drug use, and drug abuse treatment
experience.

Revised NHSDA Methodology in 1994

Because of the importance of this survey as a policymaking tool, SAMHSA and
NIDA have invested substantial resources to improve and refine the NHSDA to ensure
that substance use and related problems are measured accurately. Toward this end, a
number of methodological studies were conducted during 1988-1992 to evaluate the
instrumentation and administration methodology for the survey (Turner, Lessler, and
Gfroerer 1992). These studies identified a number of potential improvements for the
NHSDA questionnaire. A 1992 GAO report also raised some specific issues
concerning NHSDA measurement of prevalence, and made recommendations for
improvirig the survey (GAO 1993). Based on these studies and consuitations with drug
survey researchers and data users, an imprc' *d instrument was developed, tested, and
fielded in 1994. Some of the major improvements of the new 1994-B questionnaire are:

A A new core-supplement structure provides the capability to easily add or delete sets
of questions concerning particular policy issues without affecting the measurement
of basic substance use prevalence. This new structure also provides for a more
consistent measurement of prevalence over time by designating a set of questions
on the recency and frequency of substance use as “core” items to be administered
the same way every year.




A Questions about tobacco use are asked using a self-adminis'ered answer sheet for
enhanced privacy, improving the reporting of tobacco use, particularly for youths.

A Questions are reworded to eliminate vague terms and enhance consistency across
different sections of the questionnaire.

A A simplified, easier to understand definition of nonmedical use of prescription-type
drugs is used.

A A calendar is used during the interview to help the respondent focus on reference
periods, improving the accuracy of reporting of recency of drug use.

A New questions on pregnancy, mental health disorders, treatment for substance
abuse and mental health, and other issues are included.

In addition to these questionnaire improvements, new procedures for editing drug
use data reported in the survey were implemented in 1994. The new editing
procedures will use only the designated core items to determine substance use
prevalence. The consistent use of this editing procedure each year will ensure more
reliable trend measurement.

Comparisons of 1994-A and 1994-B data have shown that the improvements had a
minimal effect on some estimates. However, for others the effect was substantial.
These analyses are continuing, and a SAMHSA report to be released later this year will
provide details on the development of the new questionnaire and editing method, the
design of the sample, and the impact of the new methodology on substance use
estimates. At this time a few key observations are clear:

A Rates of missing data for key drug use variables are lower with the 1994-B data,
indicating improved reliability with the new questionnaire.

A The new methodology has a minimal effect on estimates of past month use of most
iflicit drugs.

A Estimates of past year and lifetime use of illicit drugs are slightly lower under the
new methodology, primarily because of the revised editing procedures.

A Estimates of alcohol use are slightly higher under the new methodology.

A Estimates of tobacco use are substantially higher under the new methodology, |
especially for young people. This is probably due to the use of a self-administered
answer sheet for tobacco questions (previously interviewer-administered).



Format of the Report and Explanation of Tables

The two sets of 1994 estimates referenced in this report serve different purposes,
and they are presented separately. Section 3 (Trends in Substance Use. 1979-1994)
focuses on trends in substance use with a particular focus on changes between 1993
and 1994. This section presents 1994-A data, collected and processed with a
methodology consistent with the 1993 (and earlier) surveys. Section 4 (Patterns of
Substance Use in 1994) focuses on the prevalence of substance use and variations
across demographic groups in 1994. This section uses the 1994-B data, taking
advantage of the improved reliability, larger sample size, and additional data items
collected with the new questionnaire. A discussion of the NHSDA findings, including
comparisons with other studies, is given in Section 5 (Discussion of Results). Technical
appendices 1, 2 and 3 provide more detail on methods used in the NHSDA, limitations
of the data, and other sources of data. Appendix 4 provides a list of references related
to the NHSDA, other substance abuse surveys, and drug abuse survey methodology.
Detailed tabulations of data from the NHSDA are provided in Appendix 5.

Tables contained in this report indicate statistical significance between 1994-A
estimates and 1993 estimates. Significance levels are indicated in the tables. For
comparisons with other years and between population subgroups within the sams year,
all changes described in the text as increases or decreases were also tested and found
to be significant at least at the .05 level.

Estimates presented from 1979-1985 are revisions of previously published 1979-
1985 NHSDA estimates. These improved estimates resulted in negligible differences
and were due to more accurate weighting of the data and adjustments for missing and
inconsistent data for some questionnaire items. The revised 1979 and 1982 estimates
are presented for the first time in this report. Revised 1985 estimates were first
released in Advance Report 7.

Tables and text present prevalence measures in terms of both the number of drug
users and the rate of drug use in the population. Tables show estimates of drug use
prevalence in lifetime (i.e., ever used), past year, and past month. The analysis
focuses primarily on past month use, which is also referred to as "current use,” although
lifetime and past year data are also discussed in a few cases. Estimates for other
measures (e.g., perceived risk) are shown only in terms of percentages of the
population.

Data are presented for three major race/ethnic groups: whites, blacks, and
Hispanics. A fourth category, "Other," includes Asian and Pacific Islanders, American
Indians and Alaskan Natives, and other groups. It should be noted that the category
"white" includes only non-Hispanic whites, the category "black" includes only non-
Hispanic blacks, and the category "Hispanic" includes Hispanics of any race.

Tables also present data by population density. For this variable, large metropolitan
areas are defined as Metropolitan Statistical Areas (MSAs) with a population of 1 million
or more. Small metropolitan areas are MSAs with a population of less than 1 million.
Nonmetropolitan areas are areas outside of MSAs. For 1993 and 1994 NHSDA
estimates, 1990 Census data and 1990 MSA classifications were used to determine
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population density. For 1992 estimates. 1990 Census counts and 1984 MSA
classifications were used.

Data are also presented for four U.S. geographic regions. These regions include the
following groups of States:

Northeast - Maine, New Hampshire. Vermont, Massachusetts, Rhode Island,
Connecticut. New York, New Jersey, Pennsylvania.

North Central - North Dakota, South Dakota, Nebraska, Kansas. Minnesota.,
Louisiana, Missouri, Wisconsin, lllinois, Michigan, Indiana, Ohio.

. South - Texas, Oklahoma, Arkansas, Louisiana, Mississippi, Tennessee, Kentucky,
West Virginia, Virginia, Maryland, Delaware, District of Columbia, North Carolina,
South Carolina, Georgia, Florida, Alabama.

West - California, Oregon, Washington, l[daho, Nevada, Arizona, New Mexico, Utah,

Colorado, Wyoming, Montana, Hawaii, Alaska.

Other than presenting results by age group and other basic demggraphic
characteristics, no attempt is made in this report to control for potentially confounding
factors that might help explain the observed associations. This point is particularly
salient with respect to race/ethnicity, which tends to be highly associated with
socioeconomic characteristics. The cross-sectional nature of the data precludes any
causal interpretations of observed relationships. Nevertheless, the data presented in
this report are useful for indicating demographic subgroups with relatively high (or low)
rates of drug use, regardless of what the underlying reasons for those differences might
be. A previously published SAMHSA report includes a more in-depth analysis of the
relationship between drug use, race/ethnicity, and socioeconomic status (SAMHSA
1993b). In this report, measures of socioeconomic status include employment and
education. Personal and family income data are not available for analysis in this
preliminary report, but will be presented in a later report.




Other NHSDA Reports

"Population Estimates" and “Main Findings" will be released during the next few
months. Other reports based on the 1994 NHSDA include a methodological report on
the implementation of the now questionnaire and its effects on estimates, and a report
on the prevalence of mental disorders and comorbidity. Both of these reports will be
completed this year.

The Office of Applied Studies is also conducting more specialized. in-depth analyses
using NHSDA data on specific substance abuse issues. Current studies in progress,
based primarily on 1991-93 data, include:

A Trends in the Incidence of Drug Use in the U.S.. 1919-1992

A Substance Abuse in States and Metropolitan Areas: Model-Based Estimates from
the 1991-1993 NHSDAs

A Characteristics of Persons Treated for Drug Abuse
A The Relationship Between Family Structure and Adolescent Drug Use

A Substance Use Among U.S. Workers: Prevalence and Trends by Occupational
Categories

A Substance Abuse Among Women in the U.S.

A complete listing of previously published reports from the NHSDA and other data
sources is available from the Office of Applied Studies. Many of these reports are also
available through the Internet. In addition, OAS makes public use data files available to
researchers. Currently, files are available from the 1979, 1982, 1985, 1988, 1990,
1991, 1992, and 1993 NHSDAs. The 1994 public use file will be available by January,
1996. Secondary analysis of these data can be supported through grants awarded by
the Division of Epidemiology and Prevention Research, National Institute on Drug
Abuse.
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3. TRENDS IN SUBSTANCE USE, 1979-1994

The-following summary of trends in substance use primarily covers the period from
1979 (the peak year for illicit drug use prevalence) to 1994, with an emphasis on any
significant changes between 1993 and 1994. Note that this analysis uses 1994-A
estimates, which are based on a sample of 4.372 respondents.

Trends in Any lllicit Drug Use

o The number of current illicit drug users did not change between 1993 ar;d. 1994
(11.7 and 12.2 million, respectively).

o The peak year for current illicit drug use was 1979, when there-were an estimated 25
million current users, representing 13.7 percent of the population. Since then, the
rate of use declined steadily to 5.5 percent in 1992, but has changed little since then
(5.8 percent in 1934) (Figure 1).

Figure 1: lllicit Drug Use in the Past Month,

All Ages 12 and Older, 1979-1994
14
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o The rate of current illicit drug use increased for youth 12-17 years old between 1993
and 1994 (from 6.6 percent to 9.5 percent), after declining from 18.5 percent in 1979
to 6.1 percent in 1992.

o The rate of current illicit drug use remained unchanged between 1993 and 1994

among young adults 18-25 years old, persons 26-34 years old, and those 35 and
older.
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o Compared with 1979, prevalence was much lower in 1994 for younger people, but
for older adults the current illicit rate of use changed littte. For the 12-17 year old
age group. the rate of cuirent illicit drug use has decreased from 18.5 percent in
1979 to 9.5 percent in 1994. Decreases have also occurred for the 18-25 age group
(37.4 percent in 1979, 13.2 percent in 1994) and 26-34 age group (18.4 percent in
1979. 7.8 percent in 1994). For the 35 and older age group, the rate was 2.6
percent in 1979 and 2.9 percent in 1994.

o In 1994, 29 percent of past month illicit drug users were age 35 and older. This
percentage has increased steadily since 1979, when 10 percent of illicit drug users
were age 35 and older. Since 1979, the average age of current illicit drug users has
increased from 24 years old to 29 years old. These trends demonstrate the shift in
the age composition of illicit drug users (Figure 2).

Figure 2: Average Age of Past Month
llicit Drug Users, 1979-1994
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o In general, the aging of the people in the heavy drug using cohorts of the late 1970s,
many of whom continue to use illicit drugs, has diminished any observable
reductions in use among the 35 and older age group and has resulted in an overall
shift in the age distribution of the population of illicit drug users. This shift in the age
composition 0i drug users is also reflected in data from the Drug Abuse Warning
Network (DAWN). DAWN shows that visits by patients aged 35 and older to hospital
emergency rooms for drug related problems have increased in recent years (see
Advance Report Number 8). For example, in 1979, 12 percent of cocaine-related
episodes involved persons age 35 or older. By 1993, this percentage had increased
to 38 percent.

o The rate of current illicit drug use remained unchanged between 1993 and 1994
. . among whites, blacks, and Hispanics, and for both men and women. Aithough not a
statistically significant increase, the rate of use among blacks was 6.6 percent in
1992, 6.8 percent in 1993, and 8.6 percent in 1994.
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Trends in Marijuana and Hashish Use

Marijuana is by far the most commonly used iilicit drug. Because of this, trends and

demographic differences are generally similar for any illicit use and marijuana/hashish
use.

o The rate of marijuana and hashish use did not change between 1993 and 1994 (4.3
percent in 1993 and 4.7 percent in 1994). However, use among youths 12-17 years
old has increased since 1992. Among youths, the.rate was 4.0 percent in 1992, 4.9
percent in 1993, and 7.3 percent in 1994. This reversal in trend has also been
reported in the results from the 1994 Monitoring the Future Study, a survey
conducted among teenage students in school (Figure 3).

Figure 3: Marijuana Use in the Pést Month
Among Youth, 1985-1994
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o Frequent use of marijuana, defined as use on a weekly basis during the past year,
remained unchanged from 1990 through 1994 at about 2.7 percent of the
population, but was lower than in 1985, when the rate was 4.6 percent.
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Trends in Cocaine Use

o The rate of cocaine use did not change. between 1993 and 1994, remaining at 0.6
percent of the population. It had reached a peak in 1985 at 2.7 percent of the
population.

o Frequent cocaine use, defined as use on a weekly basis during the past year, has
not changed significantly since it was first estimated in 1985, suggesting a
continuing demand for drug abuse treatment services (Figure 4). In 1994, 0.3
percent of the population was a frequent cocaine user, the same rate as in 1985.
Since 1985, estimates of the number of weekly cocaine users have ranged from
476,000 (in 1993) to 862,000 (in 1988). It should be noted that these estimates are
subject to large sampling error and potentially large nonsampling error. Appendix 2
-of this report discusses a methodology for estimating weekly cocaine use that
incorporates adjustments for undercoverage and underreporting. The adjusted 1994
estimate was approximately 20 percent higher than the unadjusted estimate.

Figure 4: Cocaine Use in Past Year, 1985-1994
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o The estimated number of occasional cocaine users (people who used in the past
year but less often than monthly) has sharply declined from 8.1 million (4.2 percent
of the population) in 1985 to 2.4 million (1.2 percent) in 1994 (Figure 4).
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Trends in Use of Other lllicit Drugs

Prevalence rates for other illicit drugs are smaller and consequently more difficult to
measure accurately. There were no major changes in the prevalence of use of
inhalants, hallucinogens, heroin or non-medical use of psychotherapeutics between
1993 and 1994.

Estimates of heroin use from the NHSDA are considered very conservative due to
the probable undercoverage of the population of heroin users. Since 1979, estimates
of lifetime heroin prevalence have fluctuated between 1.7 million and 2.7 million users,
with no clear pattern over time. Similarly, the number of past year users has ranged
from 245,000 to 539,000. Appendix 2 of this report discusses the limitations of
estimates of heroin prevalence and other heavy drug use measuies. Based on a
methodology that partially adjusts for undercoverage and underreporting, a revised
estimate of the number of heroin users in 1994 was about 40 percent higher than the
unadjusted 1994 estimate.

o The estimated prevalence rate of nonmedical use of psychotherapeutics in the past
month has fluctuated over time. There were decreases in use between 1985 and
1994. Decreases in the nonmedical use of stimulants, sedatives, and tranquilizers
occurred between 1991 and 1994, but there was no change in the use of analgesics
nonmedically between 1991 and 1994.

o Inhalant use rates have not changed since 1988. The 1994 estimated number of
current inhalant users appeared to be higher that the 1993 estimate, but the change
was not statistically significant.

o The rate of hallucinogen use has remained leve! since 1988.

Trends in Alcohol Use

Estimates of the prevalence of alcohol use are presented in terms of current use
(any use in the past month) and heavy use. For this report, heavy alcohol use is
defined as drinking five or more drinks per occasion on 5 or more days in the past
month.

o Alcohol usage (in the past month) declined from 1979 to 1992, from 61 percent of
the population in' 1979 to 48 percent of the population in 1992. Since then, the rate
has increased to 53 percent in 1994. Heavy alcohol use has changed little since
1990, remaining at about 5 percent each year.

o Following a decrease from 37.3 percent in 1979 to 15.7 percent in 1992, the rate of

current alcohol use among youth 12-17 years old has stabilized (18.0 percent in
1993 and 16.3 percent in 1994).

14
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Trends in Tobacco Use

o Current cigarette smoking declined from 35 percent in 1979 to 27 percent in 1990
and 23 percent in 1994.

o Decreases in smoking since 1979 occurred for those 18-25 years old (from 43
percent to 27 percent), for those 26-34 years old (from 42 percent to 29 percent),
and for those 35 and older (from 36 percent to 24 percent).

o No significant decrease in smoking since 1979 occurred for those age 12-17 (12
percent in 1979 and 10 percent in 1994). The rate of smoking among youths has
been constant since 1992, at about 10 percent. However, among those age 12-13,
the rates were 1.9 percent in 1992 and 2.6 percent in 1994. Similarly, for youths
age 14-15, rates were 8.8 percent in 1993 and 10.0 percent in 1994. While these
apparent increases are consistent with data from the Monitoring the Future Study,
they are not statistically significant in the NHSDA data.

o Rates of current cigarette use were found to be much higher with the new NHSDA
questionnaire that employed self-administered answer sheets. Thus, the estimates
given above are believed to be substantial underestimates. For those age 12-17,
underestimation appears to be as much as 50 percent (i.e., 1994-B estimates are
twice as high as 1994-A estimates for those age 12-17). ‘

Trends in Drug Attitudes

(n addition to data on the use of drugs, the NHSDA also collects data on :
respondents' perceptions of the risk of harm of using drugs and the availability of drugs.
For this report, perceived risk of harm is presented as the percent reporting that they
perceive great risk of harm in using the drug at a specified level of frequency.
Perceived availability is measured as the percent reporting that obtaining the drug is
either very easy or fairly easy.

A detailed-analysis of these data, covering the period 1985-1992, was included in
Advance Report Number 5 (SAMHSA 1994). That report demonstrated that the
NHSDA and other studies show that drug use is correlated with attitudes and beliefs
about drugs. Rates of drug use in the NHSDA were much higher in populations that did
not perceive great risk of harm than in populations that did perceive great risk of harm.
Because it is a risk factor that can potentially be influenced by prevention activities that

~ educate the public about the health consequences of drug use, trends in perceived risk
of harm are important to track.

It should be noted that NHSDA questions on perceived risk of harm in the 1994-A
and 1994-B questionnaires are different. Thus, as is the case for drug use estimates,
1994-B data for perceived risk should not be used to analyze trends.
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The survey also collects data on respondents' observations of drug-related activity in
their neighborhood or elsewhere. This includes whether the respondent has been
approached within the past month by someone selling drugs. how often the respondent
has seen people selling drugs in the neighborhood, anc how often the respondent has
seen people drunk or high on drugs in the neighborhood.

o In general, the percentage of the population perceiving great risk in ilicit drug use
changed little between 1992 and 1994.

o However, the percentage of youths 12-17 years old that perceive great risk in using
illicit drugs has decreased since 1992. Concurrent with increases in use since 1992,
the percentage reporting great risk in occasional marijuana use declined from 50
percent to 42 percent (Figure 5). This points out the need for prevention efforts
directed at children and adolescents. Decreases were also seen for perceived risk
in using cocaine, PCP, heroain, steroids, and alcohol, and a significant decrease in
perceived risk of smoking cigarettes was observed between 1993 and 1994.

Figure 5: Trends in Perceived Risk and Past

Month Use of Marijuana Among Youth age 12-17
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The percent of youths reporting that marijuana was easy for them to get increased
from 51 percent in 1992 and 53 percent in 1993 to 59 percent in 1994. No changes
in perceived availability of cocaine or crack, PCP. LSD, or heroin were reported
among youths in 1994. However, there were increases in perceived availability of
LSD, PCP, and heroin among adults.

The percent of youths reporting having been approached in the past month by

someone selling drugs has increased from 13.4 percent in 1992 and 14.4 percent in
1993 to 18.9 percent in 1994.

No changes occurred during 1992-94 in the percent of the population reporting that
they see people selling drugs in their neighborhood occasionaily or more often.

No changes occurred during 1992-94 in the percent of the popuiation reporting that

they see people who are drunk or high on drugs occasionally or more often in their
neighborhood. ~
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4. PATTERNS OF SUBSTANCE USE IN 1994

This section focuses on the characteristics of substance users in 1994, in terms of
differences by age, race/ethnicity, gender, geographic region, population density,
employment status, and education level. The analysis is based on the new NHSDA
questionnaire, referred to as 1994-B. These estimates are considered the best
estimates of the levels and patterns of prevalence, but should not be compared with
estimates from the 1994-A sample or from earlier NHSDA data because of the change
in methodology described on pages 4-6 of this report. This section also incliides new
data on the prevalence of substance use among pregnant women.

Any lllicit Drug Use in 1994

o In 1994, an estimated 12.6 million Americans were current illicit drug users, meaning
- they had used an illicit drug in the month prior to mterwew This represents 6.0
percent of the population 12 years old and older.

o Mariju .na is the most commonly used illicit drug, used by 81 percent of current illicit
drug users. Approximately 61 percent of current illicit drug users used marijuana
only, 20 percent used marijuana and another illicit drug, and the remaining 19
percent used only an illicit drug other than marijuana in the past month. An
estimated 4.9 million Americans (2.3 percent of the population) were current users uf
illicit drugs other than marijuana and hashish.

o The rate of current illicit drug use in 1994 was highest among young adults 13-21
years old (15.2 percent) and youth 16-17 years old (14.5 percent) (Figure 6).

Figure 6: Past Month lllicit Drug Use by Age, 1994
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o The rate of current illicit drug use for blacks (7.3 percent) was somewhat higher than
for whites (6.0 percent) and Hispanics (5.4 percent).

o Most current illicit drug users were white. There were an estimated 9.6 million
whites (76 percent of all users), 1.7 million blacks (14 percent), and 1.0 million
Hispanics (8 percent) who were current illicit drug users in 1994.

o Men continued to have a higher rate of current iilicit drug use than women (7.9
percent vs. 4.3 percent) in 1994. Rates of use were substantially higher for men
than women in every age group except the 12-17 age group (Figure 7).

Figure 7: Past Month lllicit Drug Use, 1994
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o The cuirent illicit drug use rate ranged from 6.6 percent in the West region to 5.1
percent in the Northeast region.

o lllicit drug use rates remain highly correlated with educational status. Among
persons age 18-34 in 1994, those who had not completed high school had the
highest rate of use (14.6 percent), while college graduates had the lowest rate of

use (6.7 percent). However, 77 percent of illicit drug users in this age group had
completed high school.

o Current employment status is also highly correlated with rates of illicit drug use, as
13.9 percent of unemployed adults (age 18 and older) were current illicit drug users
in 1994, compared with 6.7 percent of employed aduits, Seventy-four percent of all
current illicit drug users aged 18 and older (8.0 million adults) were employed.
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Marijuana and Hashish Use in 1994

o

In 1994, an estimated 10 million Americans were current marijuana or hashish
users. This represents 4.8 percent of the population aged 12 and older.

Marijuana is by far the most prevalent drug used by illicit drug users, as about four-
fifths (80 percent) of current (past month) illicit drug users were marijuana or hashish
users in 1994.

Cocaine Use in 1994

O

In 1994, an estimated 1.4 million Americans were current cocaine users. This
represents 0.7 percent of the population aged 12 and older.

The estimated number of current crack users was about one-half million in 1994.

Approximately 60 percent of current cocaine users were age 18-34 in 1994. As in
the past, the rate of current cocaine use in 1994 was highest among young adults
18-25 years old (1.2 percent) and those 26-34 years old (1.3 percent). Rates were
0.3 percent for youths 12-17 years old and 0.4 percent for aduits aged 35 and older.

The 1994 survey continued to show higher rates of cocaine use among blacks (1.3
percent) and Hispanics (1.1 percent), compared with whites (0.5 percent). However,
62 percent of current cocaine users were white in 1994. Blacks comprised 22
percent and Hispanics another 16 percent. -

Men contirued to have a higher rate of current cocaine use than women (0.9
percent and 0.4 percent, respectively, in 1994).
In 1994 the rate of cocaine use was 0.8 percent in the West region, 0.7 in the South
region, 0.6 rrercent in the North Central region, and 0.5 percent in the East region.

Current cocaine use rates remained highly correlated with educational status.
Among persons age 18-34 in 1994, those who had not completed high school had a
current use rate of 2.7 percent. The rate was 1.4 percent among those with a high
school education, 0.8 percent among those with some college, and 0.6 percent
among college graduates. However. 63 percent of cocaine users in this age group
had at least completed high school.

The rate of current cocaine use was highest among the unemployed, as 3.5 percent
of unemployed adults (age 18 or older) were current cocaine users in 1994,
compared with only 0.7 percent of employed adults. Nevertheless, 65 percent of all
adult current cocaine users in 1994 were employed either full or part time. This
reflects an estimated 0.9 million adult employed cocaine users (Figure 8).
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Figure 8: Past Month Cocaine Use Among Adults,
By Current Employment Status, 1994
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Estimates of heroin use from the NHSDA are considered very conservative due to
the probable undercoverage of the population of heroin users. The survey
estimated 2.1 million lifetime heroin users in 1994. Appendix 2 of this report
discusses the limitations of estimates of heroin prevalence and other heavy drug use
measures. -

The rate of current use of hallucinogens was highest in the 18-25 age group (1.8
percent), but was 1.1 percent for youths 12-17 years old. The new NHSDA
questionnaire collects additional data on the use of LSD. LSD is shown to be the
most commonly used hallucinogen. Rates of LSD use were 1.0 percent for persons
18-25 years old and 0.5 percent for youths.

More than 18 million persons (8.7 percent of the population) have used
hallucinogens in their lifetime, and nearly 15 million (7.0 percent) of them have used
LSD. Among 12-17 year olds, 4.0 percent had used hallucinogens in their life, and
3.4 percent had used LSD.

The 12-17 year old age group had the highest rate of current inhalant use (1.6
percent).

Current nonmedical use of psychotherapeutics (prescription-type drugs) was
reported by an estimated 2.6 million people (1.2 percent). Rates were 1.8 percent
for persons 26-34 years old, 1.7 percent for youths 12-17 years old, and 1.6 percent
for young adults 18-25 years old.

21

¥ ol
<o




Alcohol Use in 1994

Estimates of the prevalence of alcohe! use are presented in terms of current use
(any use in the past month) and heavy use (defined as drinking 5 or more drinks per
occasion on 5 or more days in the past month).

o In 1994, approximately 113 million persons age 12 and over had used alcohol in the
past month, which was about 54 percent of the total population age 12 and older.
About 13 million Americans (6.2 percent of the population) were heavy drinkers.

o Heavy drinkers were more likely to be illicit drug users in 1994. Of the 13 million
heavy drinkers, 25 percent (3.2 million people) were current illicit drug users. Among
the 100 million current drinkers who were not heavy drinkers, the rate of illicit drug
use was 7.8 percent (Figure 9).

Figure 9: Past Month lllicit Drug Use by
Alcohol Use, 1994
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o About 16 percent of heavy drinkers (2 million people) were under age 21 in 1994.
Nine percent of current drinkers (10.6 million people) were under age 21.
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o In 1994, the rate of current drinking was 22 percent for youths 12-17 years old, 58
percent for persons 18-21 years old and 68 percent for those 22-25 years old, the
age group with the highest rate. The rate of current drinking was about 65 percent
for ages 26-39, 60 percent for those age 40-49, and 47 percent for those age 50 and
above (Figure 10).

o Heavy drinking rates were 2.5 percent among youths, 15 percent among persons
18-21 years old, and 11 percent among those 22-25 years old. Aithough rates were
lower for older aduits, 3.7 percent of adults age 50 and older (2.3 million people)
were heavy drinkers in 1994 (Figure 10). '

Figure 10: Past Month Alcohol Use by Age, 1994
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o In 1994, rates of heavy alcohol use shov . no statistically significant differences by
race/ethnicity (6.4 percent for whites, 7.C . srcent for Hispanics, and 4.8 percen’ for
blacks). Whites continued to-have the hignest rate of past month alcohol use at 57
percent. Rates for Hispanics and blacks were 48 percent and 44 percent,
respectively. -

o Sixty percent of men were past month alcohol users, compar:d with 48 percent of
women. Men were much more likely than women to be heavy drinkers (10.3 and 2.5
percent, respectively).
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o The rate of current alcohol use was 56 percent in the Northeast, North Central and
West regions, and 50 percent in the South in 1994. Heavy alcohol use was 7.1
percent in the North Central region, 6.6 percent in the South. 5.7 percent in
Northeast and 5.2 percent in the West.

o In contrast to the pattern for illicit drugs, the higher the level of educational
attainment, the more likely was the current use of alcohol. In 1994, 69 percent of
adults with college degrees were current drinkers, compared with only 44 percent of
those having iess than a high school education. Among persons 18-34 years old, 74
percent of those with college degrees were current alcohol users in 1994, compared
with only 54 percent of those having less than a high school education. However,
the rate of heavy alcohol use in this age group was 6.6 percent among those who
had completed coliege and 13.3 percent among those who had not completed high
school (Figure 11).

Figure 11: Alcohol Use in Past Ménth By

Education Status, 18-34 Year Olds, 1994
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Tobacco Use in 1994

o The 1994-B questionnaire used a self-administered answer sheet for tobacco
questions, which resulted in substantially higher reported smoking, particularly for
youths 12-17 years old.

o An estimated 60 million Americans \rere current smokers in 1994. This represents a
smoking rate of 29 percent for the population age 12 and older. :

o Current smokers were more likely to be heavy drinkers and illicit drug users. Among
smokers, the rate of heavy alcohol use (five or more drinks on five or more days in
the past month) was 14 percent and the rate of current illicit drug use was 13
percent. Among nonsmokers, only 3 percent were heavy drinkers and 3 percent
were illicit drug users (Figure 12).

Figure 12: Past Month Use of Other Substances
by Smoking Status, 1994
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o The rate of current simoking was highest in the 18-25 year old age group (35
percent) and the 26-34 year old age group (32 percent). Rates were 28 percent
among adults age 35 and older and 19 percent among youths. More t an 4 million
youths 12-17 years old were smokers in 1994.
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o Among aduits (18 and older), men had somewhat higher rates of smoking than
women, but rates of smoking were similar for males and females aged 12-17.

o In 1994, no significant differences in smoking rates by race/ethnicity were found. .

o The rate of current cigarette use was similar across regions. ranging from 25 percent
to 30 percent in 1994. The rate of smoking was 27 percent in large metropolitan
areas, 30 percent in small metropolitan areas, and 31 percent in nonmetropolitan
areas.

o Level of educational attainment was correlated with tobacco usage. Thirty-eight
percent of adults who had not completed high school were current smokers while
only 16 percent of college graduates smoked.

o An estimated 6.8 million Americans (3.3 percent of the populatlon) were current
users of smokeless tobacco in 1994,

o The rate of smokeless tobacco use was significantly higher for men than for women
in 1994 (6.1 percent vs. 0.7 percent). Nearly 90 percent of smokeless tobacco users
were men.

o Current smokeless tobacco use was more prevalent among whites (3.8 percent)
than among blacks (2.1 percent) or Hispanics (1.2 percent).

Substance Use Among Women of Childbearing Age in 1994

Our data strongly suggest that women reduce their use of substances during
pregnancy, but resume use of some substances at almost the same rate once their
children are born.

Procedure

The new NHSDA gquestionnaire includes a question asking women under age 45
whether they are currently pregnant. Based on these data, it is possible to study drug
use patterns among pregnant women. Data on pregnant women were compared with
data on three other subpopulations of women: ali women of chiidbearing age (i.e., age
15-44), all women who have children under age 18, and all women age 12 and oider.

Reporting of pregnancy by NHSDA respondents appears reasonably accurate,
producing an estimate of about 2.8 million pregnant women (based on 371 sample
cases). This is close to the number of pregnant women on a given dav that would be
expected based on counts of live births from the birth registration system and
estimates of induced abortions and fetal loss rates (Ventura, Taffel, Mosher, et al
1995).
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Results

o Pregnant women and other women of childbearing age are equally likely to have
used licit and illicit substances at some time in their lives. Among all women age 15-
44, 47 percent have ever used illicit drugs, compared with 46 percent among
currently pregnant women.

o Rates of past year alcohol and cigarette use also showed no differences between
pregnant women and all women age 15-44.

o However, pregnant women were significantly less likely to use alcohol (any use or
heavy use), cigarettes, and illicit drugs in the past month than other women of
childbearing age. This is evidence that most substance-using women reduce their
use during pregnancy.

o Among pregnant women, 1.8 percent used an illicit drug within the past month,
compared with 6.7 percent of all women aged 15-44. Among all women with
children, the rate is 5.2 percent, suggesting that many drug using women resume
their drug use after their pregnancy. This finding supports efforts to intervene with
pregnant substance abusers.

o A similar pattern is seen for use of alcohol and cigarettes. Fifty-four percent of
women age 15-44 were current drinkers, but 23 percent of pregrant women were
drinkers in the past month. The rate of heavy alcohol use was .9 percent among
women 15-44, but only 0.3 percent among pregnant women. The data indicate that
pregnant women have more difficulty trying to reduce their cigarette use than their
alcohol or illicit drug use. Twenty-one percent of pregnant women were current
smokers compared with 31 percent of all women age 15-44.

o We tested these results to make certain that age and marital status differences did
not account for them (Women without children are generally younger and less likely
to be married than pregnant women; women with children are generally older than
pregnant women). The patterns persist after adjusting for differences in the age and
marital status distribution of pregnant women, nonpregnant women with children,
and nonpregnant women without children. This adjustment was made to the data
for nonpregnant women, making their distribution similar to that of pregnant women.
For example, after adjusting for age and marital status, 8.3 percent of nonpregnant
women with no children were current illicit drug users in 1994, and 6.7 percent of
nonpregnant women with children were current illicit drug users (Figure 13).

o Adjusted rates of lifetime use indicate that pregnant women, nonpregnant women
with children, and nonpregnant women without children have similar patterns. Rates
of illicit drug use were 46 percent, 47 percent, and 49 percent for these three groups
respectively.
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Figure 13: Percent of Women Age 12-44 Using Substances
In Past Month (Adjusted for Age and Marital Status), 1994
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Drug Attitudes in 1994

In addition to data on the use of drugs, the NHSDA also collects data on
respondents' perceptions of the risk of harm of using drugs and the availability of drugs.
For this report, perceived risk of harm is presented as the percent reporting that they
perceive great risk of harm in using the drug at a specified level of frequency.
Perceived availability is measured as the percent reporting that obtaining the drug is
either very easy or fairly easy.

A detailed analysis of these data, covering the period 1985-1992, was included in
Advance Report Number 5 (SAMHSA 1994). That report demonstrated that the
NHSDA and other studies show that drug use is correlated with attitudes and beliefs
about drugs. Rates of drug use in the NHSDA were much higher in populations that did
not perceive great risk of harm than in populations that did perceive great risk of harm.
Because it is a risk factor that can potentially be influenced by prevention activities that
educate the public about the health consequences of drug use, perceived risk of harm
is an important measure to track.
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The survey also collects data on respondents' observations of drug-related activity in
their neighborhood and elsewhere. This includes whether the respondent has been
approached within the past month by someone selling drugs, how often the respondent
has seen people selling drugs in the neighborhood, and how often the respondent has
seen people drunk or high on drugs in the neighborhood. Data from these questions
not only provide a different measure of the magnitude of the drug problem, but also
describe how exposure to the drug problem varies across different segments of the
population.

o In 1994, 40 percent of the population believed there is great risk of harm in using
marijuana occasionally, while 59 percent believed there is great risk in using
marijuana regularly. The majority of {e population believed there is great risk in

_trying cocaine, PCP, or heroin onceCr twice.

o Only about haif of youths 12-17 years old perceived great risk of harm in having five
or more drinks once or twice a week and in smoking one or more packs of cigarettes
per day.

o In 1994, 61 percent of the population reported that marijuana was easy for thern to
get. Forty-three percent reported that cocaine was easy to get. The percentages
reporting that LSD, PCP, and heroin were easy to get were 33, 29, and 31,
respectively.

o In 1994, 6.2 percent of the population reported having been approached in the past
month by someone selling drugs. This percent ranged from 7.2 percent in large
metropolitan areas to 4.3 percent in nonmetropolitan areas.

o Blacks and Hispanics were more likely than whites to report having been
approached by a drug seller. Rates were 10.6 percent for blacks, 9.7 percent for
Hispanics, and 5.1 percent for whites. .

o In 1994, 9.5 percent of the population reported that they see people selling drugs in
their neighborhood occasionally or more often. Rates were higher in large
metropolitan areas (12.2 percent) than in small metropolitan areas (7.2 percent) and
nonmetropolitan areas (7.6 percent).

o Blacks and Hispanics were much more likely than whites to report having observed
drug selling in their neighborhood. In 1994, 31 percent of blacks and 18 percent of
Hispanics reported seeing people selling drugs occasionally or more often in their
neighborhood, compared with only 5 percent of whites.

o Twenty-seven percent of the population reported seeing people who are drunk or
high on drugs occasionally or more often in their neighborhood in 1994. In contrast
to rates of seeing drug selling, the percentage seeing people drunk or high was
similar in large metropolitan areas (27 percent) and in nonmetropolitan areas (31
percent).
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5. DISCUSSION OF RESULTS

The 1994 National Household Survey on Drug Abuse provides a comprehensive
description of substance use and abuse in the United States. Despite its limitations.
such as limited coverage of some populations, possible underreporting of drug using
behavior by respondents, and low precision for small population subgroups and rare
behaviors, the NHSDA provides reliable information to assess trends, patterns, and
relationships associated with substance abuse. The data are most useful when studied
in conjunction with other available data sources, each one produced independently and
with its own strengths and limitations.

The 1994 NHSDA data suggest that the significant declines in the prevalence of
illicit drug use that occurred throughout the 1980s are not occurring in the 1990s.
Furthermore, the NHSDA shows that increases in illicit drug use have occurred among
youths, a finding that has been clearly evident in data from the Monitoring the Future
Study (MTF). '

The MTF and the NHSDA both show that perceived risk of harm in using drugs, a
key correlate of drug use, has decreased among youths in recent years, and that drugs
are easily accessible to young people. Both surveys show increases in youths'
perceived availability of marijuana from 1992 to 1994.

This recent upturn in illicit drug use among youths has important implications for
substance abuse prevention and treatment efforts. In terms of prevention, there is an
obvious need to focus immediate attention on children and adolescents. In the long
run, the increasing proportion of young people using drugs will probably result in
continuing presstire on the substance abuse treatment system in future years, as many
new drug users progress to addiction and require more intervention.

Evidence of the long term impact of high rates of initiation among young people is
found in another prominent trend seen in the NHSDA data, the aging of the drug using
population. While young people today continue to initiate illicit drug use at increasing
rates, they are still doing so at much lower rates than young people in the 1970s
(Gfroerer and Brodsky 1992). Those cohorts who were teenagers and young adults in
the 1960s and 1970s are now older, and although most no longer use illicit drugs, many
still do. This aging cohort is having an increasing effect on the “35 and older" age
group shown in NHSDA reports. Thus, rates of use in this age group remain steady
and the overall proportion of drug users that are age 35 and older continues to increase
(from 10 percent of users in 1979 to 29 percent of users in 1994).

Many of the drug users in this aging cohort are believed to have severe drug
problems. This may partly explain the continuing rise in hospitai emergency room
episodes, which are more likely to involve heavy users than occasional users, and are
more likely to involve cocaine and heroin users than those who use only marijuana.
Cocaine-related emergency room visits have increased from 5,000 in 1981 to 29,000 in
1985 (the peak year for cocaine prevalence in the NHSDA) to 123,000 in 1993. Heroin-
related emergency room visits have increased from 12,000 in 1979 to 63,000 in 1993
(SAMHSA 1994). Data on drug-related hospital emergency room episodes also show
the impact of the aging cohort of drug users. In 1979, 12 percent of patients with
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cocaine-related episodes were age 35 or older. By 1985 the proportion was 19, and by
1993 38 percent were 35 or older. it should be mentioned that the emergency room
statistics cannot provide a complete picture of heavy drug use. As the above estimates
suggest, only a small, nonrepresentative proportion of cocaine and heroin users
account for drug-related emergency room episodes.

As noted, NHSDA data have limitations with respect to estimating heavy drug use.
Therefore, estimates should be considered to be conservative, and changes over time
are generally not statistically significant. Other researchers have estimated that there
are over 2 million frequent cocaine users and over a half million heroin addicts in the
U.S. (Rhodes 1993). These estimates were developed by using various data sources
and making a number of assumptions (many of which are of uncertain validity).

It is clear that there is considerable uncertainty about the size of the heavy drug
using population. Despite the limitations of all available measures of heavy drug use, it
is clear that there continues to be a large population of these .drug users who began
using drugs a number of years ago and have progressed to more problematic use.
They are placing an increasing burden on the health care system as they get older and
the long-term effects of their drug use emerge. While many of these users are able to
reduce their use through treatment, the overall number of heavy users seems to be
remaining steady as younger cohorts of drug users also p:ogress and become
; addicted, adding to the pool of heavy drug users that will need treatment for their
problem.
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APPENDIX 1: DESCRIPTION OF THE SURVEY

i. Sample Design

The sample design of the survey has changed over time, but it has always been
representative of the US general population age 12 and older and has always
oversampled youths and young adults. The 1994 NHSDA employed a multistage area
probability sample of 22,181 persons. This inciuded 4,372 respondents to the 1994-A
questionnaire and 17,809 respondents to the 1994-B questionnaire. The first stage of
selection is a sample of 127 Primary Sampling Units (PSUs), each consisting of
counties (administrative subdivisions of States) or groups of counties such as
metropolitan areas. Within these PSUs, segments (such as city blocks or enumeration
districts) are selected. In 1994, 2,060 segments were selected, and in each of these
segments a listing of all addresses was made, from which a sample of 84,890
addresses was selected. Of these, 72,487 were determined to be eligible sample units.
In these sampie units (which can be either househoids or units within group quarters),
sample persons were randomly selected (with unequal probabilities) using a screening
procedure carried out by interviewers.

About 20 percent of the 84,890 selected addresses were designated to employ the
1994-A questionnaire, with the remainder being designated to employ the 1994-B
questionnaire. To maximize the precision of the sample for comparisons between the A
and B version data, positive covariance between A and B estimates was created by
allocating questionnaire versions within segments. Thus, about 20% of addresses in
each segment were assigned the A questionnaire. To maximize the ability to detect
significant differences between estimates from 1993 and 1994-A samples, positive
covariance between these estimates was also created by using many of the same
sample segments in both years.

The 1994 NHSDA sampled segments were allocated equally into four separate
samples, one for each three month period during the year, so that data collection for the
survey is essentially continuous. By assigning the appropriate selection probabilities at
the PSU, segment, and person levels, oversampling of certain subpopulations of
interest is accomplished. In 1994, these subpopulations were young people (age 12-
34), African-Americans, Hispanics, and people residing in nonmetropolitan rural areas.
Supplemental funding from the U.S. Department of Agriculture made this rural
oversampling possible. Persons age 18-34 identified as current cigarette smokers by
the household screening respondents were also oversampled. Oversampling of six
metropolitan areas that had been done during 1990-1993 was not done in 1994.

Although they are not oversampled, the survey does inciude persons living in
noninstitutional group quarters when these units fall into the sample. This primarily
consists of students living in dormitories, but also includes some homeless persans who
are living in sheiters at the time that the shelter addresses are screened.
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il. Data Collection Methodology

The data collection method used in the NHSDA is to conduct in-person interviews
with sample persons, incorporating procedures that would be likely to maximize
respondents' cooperation and willingness to report honestly about their illicit drug use
behavior. Introductory letters are sent to sampled addresses, followed by an
interviewer visit. A five-minute screening procedure involves listing all household
members along with their basic demographic data and possible selection of sample
person(s). This selection process is designed to provide the necessary sample sizes
for specified population groups by selecting either 0, 1, or 2 persons per household,
depending on the composition of the household.

Interviewers attempt to conduct interviews in a private place, away from other
household members. The interview averages about an hour, and includes a
combination of interviewer-administered and self-administered questions. With this
procedure, the answers to sensitive questions (such as those on illicit drug use) are
recorded by the respondent and not seen or reviewed by the interviewer. After these
answer sheets are completed, they are placed by the respondent in an envelope, which
is sealed and mailed to the contractor, Research Triangle Institute, with no personal
identifying information attached.

lil. Data Processing

Upon receipt; questionnaires are checked for critical identification and demographic
data, then keyed to disk. This creates a file consisting of one record for each completed
interview. Extensive within-record consistency checks and resolution of most
inconsistencies and missing data are done using machine editing routines, called
logical imputation. For some key variables that still have missing values after the
application of logical imputation, statistical imputation is used to replace the missing
data with appropriate valid response codes. Two types of statistical imputation
procedures are used. Hot-deck imputation involves the replacement of a missing value
with a valid code taken from another respondent who is "similar" and has complete
data. Logistic regression models are also used to determine replacement values for
some variables.

Each record (i.e.. respondent) is assigned an analysis weight which incorporates:

a. The inverse of the selection probability for the respondent. This is the product of
the inverses of selection probabilities at each stage of sampling.

b. Adjustments for household and person-level nonresponse.

c. Poststratification adjustment to Census projections (of the civilian
noninstitutionalized population of the total U.S.) for the midpoint of each NHSDA
data collection period. Adjustments are made to age, sex, and race/ethnicity
distributions (see Appendix 2 for a discussion of the poststratification
adjustment).
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Data are generally released to the public about six months after the end of data
collection. Public use data files are available 1-2 years after completion of data
collection.

IV. Preliminary Versus Final Estimates

Estimates presented in this report are considered preliminary because they are
based on the initial weighting, editing, and imputation procedures impiemented
immediately after data collection was completed (December 1994). Further analyses of
the 1994 NHSDA data and evaluation of the estimation procedures is ongoing, and may
result in revisions in later data releases. However, if no such revisions are deemed
necessary, final estimates will be the same as the preliminary estimates presented in
this report. Final estimates will be published in Population Estimates, which will be
available later this year and in Main _Findings, which will be published in 1995.

SAMHSA will also release additional analyses from the 1994 NHSDA through additional
Advance Reports and other published reports. :
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APPENDIX 2: LIMITATIONS OF THE DATA

|. Target Population

An important limitation of the NHSDA estimates of drug use prevaience is that they
are only designed to describe the target population of the survey, the civilian
noninstitutionalized population. Although this includes more than 98% of the total U.S.
population, it does exclude some important and unique subpopulations who may have
very different drug-using patterns. The survey excludes active military personnel, who
have been shown to have significantly lower rates of illicit drug use. Persons living in
institutional group quarters, such as prisons and residential drug treatment centers, are
not covered in the NHSDA and have been shown in other surveys to have higher rates
of illicit drug use. Also excluded are homeless persons not living in a shelter on the
survey date, another population shown to have higher than average rates of illicit drug
use. Appendix 3 describes other surveys that provide data for these populations.

il. Sampling Error and Statistical Significance

The sampling error of an estimate is the error caused by the selection of a sample
instead of conducting a census of the population. Sampling error is reduced by
selecting a large sample and by using efficient sample design and estimation strategies
such as stratification, optimal allocation, and ratio estimation.

With the use of probability sampling methods in the NHSDA, it is possible to develop
estimates of sampling error from the survey data. These estimates have been
calculated for all prevalence estimates presented in this report using a Taylor series
linearization approach that takes into account the effects of the complex NHSDA design
features. The sampling errors are used to identify unreliable estimates and to test for
the statistical significance of differences between estimates.

Estimates considered to be unreliable due to unacceptably large sampling error are
not shown in this report, and are noted by asterisks (*) in the tables in the appendix.
The criterion used for suppressing estimates was based on the relative standard error
(RSE), which is defined as the ratio of the standard error over the estimate. The log
transformation of the proportion estimate (p) was used to calculate the RSE.
Specifically, rates and corresponding estimated number of users were suppressed if:

RSE[-In(p)] >0.175 whenp< .5
or RSE[-In(1-p)] > 0.175 when p > .5.

Statistical tests of significance have been computed for comparisons of estimates
from 1993 with 1994-A. Resuits are shown in the appendix 5 tables. As indicated in
the footnotes, significant differences are noted by "a" (significant at the .05 level of
significance) and "b" (significant at the .01 level of significance). All changes described
in this report as increases or decreases were tested and found to be significant at least
at the .05 level. :




Nonsampling errors such as nonresponse and reporting errors may affect the
outcome of significance tests. Also, keep in mind that while a level of significance
equal to .05 is used to determine statistical significance in these tables. large
differences associated with slightly higher p-values (specifically those between .05 and
.10) may be worth noting along with the p-values. Furthermore, statistically significant
differences are not always meaningful, because the magnitude of difference may be
small or because the significance may have occurred simply by chance. In a series of
twenty independent tests, it is to be expected that one test will indicate significance
merely by chance even if there is no real difference in the populations compared. In
making more than one comparison among three or more percentages (comparing
percentages within a table), there has been no attempt to adjust the level of
significance to account for making simultaneous inferences (often referred to as
multiple comparisons). Therefore, the probability of falsely rejecting the null hypothesis
at least once in a family of k comparisons is higher than the significance level given for
individual'.comparisons (in this report, either .01 or .05).

When making comparisons of estimates for different population subgroups from the
same data year, the covariance term, which is usually small and positive, has typically
been ignored. This results in somewhat conservative tests of hypotheses that will
sometimes fail to establish statistical significance when in fact it exists.

Hl. Nonsampling Error

Nonsampling errors occur from nonresponse, coding errors, computer processing
errors, errors in the sampling frame, repcrting errors, and other errors. Nonsampling
errors are reduced through data editing, statistical adjustments for nonresponse, and
close monitoring and periodic retraining of interviewers. :

Although nonsampling errors can often be much larger than sampling errors,
measurement of most nonsampling errors is difficuit or impossible. However, some
indication of the effects of some types of nonsampling errors can be obtained through
proxy measuras such as response rates and from other research studies.

Of the 72,487 eligible households sampled, 67,970 were successfully screened for a
screening response rate of 93.8%. Screening response rates were 93.8% for both
questionnaire versions. In these screened households, a total of 28,499 sample
persons were selected, and completed interviews were obtained from 22,181 of these
sample persons, for an interview response rate of 77.8%. Interview response rates
were 76.5% for 1994-A and 78.2% for 1994-B. Overall, 2,859 (10.0%) of sample
persons were classified as refusals, 2,135 (7.5%) were not available or never at home,
and 1,337 (4.7%) did not participate for various other reasons, such as physical or
mental incompetence or language barrier. Response rates were highest in younger
age groups. Response rates were also higher among Hispanics (80%) and biacks
(78%) than among whites (76%).

Among survey participants, item response rates were above 98% for most
questionnaire items. However, inconsistent responses for some items, including the

drug use items, are common. Estimates of drug use from the NHSDA are based on the
responses to multiple questions by respondents. so that the maximum amount of
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information is used in determining whether a respondent is classified as a drug user.
Inconsistencies in responses are resolved through a logical editing process that
involves some judgement on the part of survey analysts and is a potential source of
nonsampling error. A typical occurrence is when a respondent reports their most recent
use of a drug as more than a month ago, but in a later question they report having used
in the past month. This respondent would be considered a past month user. Inthe
1994-A NHSDA, 20.4% of the estimate of past month marijuana use and 40.4% of the
past month cocaine use estimate is based on such cases. This compares with 21.8%
and 35.1%, respectively, for the 1994-B data. Another example is respondents who
report use of a drug in the past year but fail to report their frequency of use. Forthese
cases, statistical imputation is used to assign frequency of use. This imputation was
necessary for 19.1% of past year marijuana users and 30.9% of past year cocaine
users in the 1994-A data. However, in the 1994-B data, 2.6% of past year marijuana
users and 3.9% of past year cocaine users required imputation for frequency. (These
substantially lower error rates in the 1994-B data are primarily due to the new editing
procedure, which uses only core data items to determine whether a respondent is a
past year user. The 1994-A editing used a more extensive set of items in determining
past year use, which resuited in more past year users with inconsistent or missing
data.) These comparisons between the two questionnaire version indicate the improved
reliability of estimates from the new NHSDA questionnaire.

NHSDA estimates are based on self-reports of drug use, and their value depends on
respondents' truthfulness and memory. Although many studies have generally
established the validity of self-report data and the NHSDA procedures were designed to
encourage honesty and recall, some degree of underreporting is assumed. Except for
the special estimates of heavy drug use given in section 5, no adjustment to NHSDA
data is made to correct for this (Appendix 4 lists a number of references addressing the
validity of self-reported drug use data). The methodology used in the NHSDA has been
shown to produce more valid results than other self-report methods (e.g., by telephone)
(Turner, Lessler, and Gfroerer 1992; Aquilino 1993). However, comparisons of NHSDA
data with data from surveys conducted in classrooms suggest that underreporting of
drug use by youths in their homes may be significant (Gfroerer 1993).

IV. Estimation of Heavy Drug Use

While the NHSDA collects data on what is referred to as "hard-core" drug use (e.qg.,
heroin use, frequent cocaine use), the survey design is less suited to estimate these
behaviors. The limitations that preclude more accurate estimates are primarily the
sample size, coverage, and the use of a self-report. Because heavy drug use is
relatively rare in the general population, the NHSDA captures a smalil nurnber of these
users, resulting in a relatively large sampling error. In addition to this instability resulting
from the small sample, underestimation is believed to occur because many heavy drug
users may not maintain stable addresses and, if located, may not be available for an
interview. Finally, as with all NHSDA respondents, heavy drug users who participate in
the survey may not always report their drug use accurately during the interview.

A new estimation procedure was designed at OAS to produce improved estimates of

heavy drug use (Wright, Gfroerer and Epstein 1995). This procedure uses external
counts of the number of people in treatment for drug problems (from the National Drug
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and Alcoholism Treatment Unit Survey) and the number of arrests for non-traffic
offenses (from the F.B.l.'s Uniform Crime Reports) to adjust NHSDA data. This ratio
estimation procedure provides a partial adjustment that accounts for undercoverage of
hard-to-reach populations and also adjusts for underreporting of drug use by survey
respondents. However, it does not reduce sampling error.

Since data on arrests were not collected in the 1994-B questionnaire, ratio-adjusted
estimates are generated from the 1994-A sample. Based on this procedure, the
estimated number of weekly cocaine users in 1994 was 802,000, compared with the
unadjusted estimate of 659,000 from the 1994-A data. The adjusted number of past
year heroin users was 498,000, compared with an unadjusted estimate of 349,000.
The following table shows the unadjusted and adjusted estimates, including estimates
from 1992. The 95% confidence intervals shown make it clear that no conclusions
about increases or decreases in heavy drug use can be drawn from these estimates:

Estimates of .«umber of Past Year Heroin Users and Wéekly Cocaine Users

1992 1994-A
Estimate 95% Estimate 95%
(in 1000s) Confidence (in 1000s) Confidence
Interval Interval
Past Year Heroin Use
Unadjusted 323 (222 - 471) 349 (147 - 827)
Adjusted 603 (424 - 856) 498 (202 - 1,226 )
Weekly Cocaine Use '
Unadjusted 642 (487 - 847) 659 (389 -1116)
Adjusted 877 (689 -1116) 802 (455-1413)

V. Poststratification

The 1993 and 1994 NHSDA estimates in this report are the first from the survey to
utilize population projections based on 1990 Census data in the poststratification
adjustment. The impact on trends of this change in estimation (1992 and prior -
NHSDAS are poststratified to projections based on 1980 Census data) has been
analyzed and found to be small overali, but substantial for some population subgroup
estimates of the number of users.

The analysis of the impact of the change was done by computing 1993 NHSDA

estimates using 1980-based adjustments and comparing them to the 1990-based
estimates. The following table shows some of these comparisons.
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Estimates of past month drug use prevalence in 1993 using
1980 census-based post-stratification adjustment and
1990 census-based post-stratification adjustment.

Rates of Use Number of Users
(1.000's)
1980 1990 1980 1990

Census Census Census Census
Past Month Any lllicit Drug
Use ,
Total 5.66% 5.65% ‘ 11,771 11,705 .
12-17 6.65 6.60 1,408 1,400
18-25 13.58 13.47 3,763 3.816
26-34 8.64 8.53 3,257 3,171
35+ 2.75 2.75 3,344 3,318
White 5.51 5.51 8,805 8,695
Black ‘ 6.79 6.76 1,622 1,555
Hispanic 6.23 6.21 1,086 1,148
Other 3.75 3.83 259 307
Past Month Cocaine Use
Total 0.63 0.63 1,302 1,307
12-17 0.39 0.39 83 83
18-25 1.51 1.52 419 429
26-34 0.99 0.97 374 362
35+ 0.35 0.36 427 434
White 0.49 0.49 781 769
Black 1.31 1.30 312 298
Hispanic 1.08 1.11 189 205
Other " * " "
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The effect on rates of use is inconsequential. In terms of the estimates presented in
this report, which show rates rounded to the nearest tenth of a percent, both post-
stratification adjustments result in the same estimated rate. in a few cases. the change
to the 1990-based projections caused an increase or decrease of one tenth of a
percent in the rate. The most pronounced effect of the shift to the 1990-based
projections occurs for estimates of the number of users in certain population subgroups.
such as race/ethnicity groups. Compared with the 1980-based projections of the size of
the population, the 1990-based estimates show fewer whites, fewer blacks, more
Hispanics, and more "other races". The updated projections also showed more young
adults. These discrepancies could be due to such factors as the failure to account for
net migration of foreign students in the 1980-based projections. A more complete
analysis of the effect of the new census projections on NHSDA estimates is being
prepared. At this point, it is important to recognize that changes between 1992 and
1993 in estimates of the number of drug users by race/ethnicity and other variables
may be an artifact of the shift to the new census projections in the NHSDA post-
stratification adjustment. '

VI. Cautions Regarding Trends Among Blacks

There was an unusual pattern of decline among blacks in the use of both licit and
illicit drugs between 1991 and 1992. These declines were especially surprising in the
lifetime drug use estimates because only one calendar year has passed between the
1991 and 1992 surveys, rendering the target populations for the two surveys essentially
the same. Furthermore, any changes in lifetime use of iilicit drugs should generally be
upward because of the aging of the drug using cohorts who remain "lifetime users" in
each successive survey. '

Because of concerns about these unusual results found in the 1992 data, OAS
formed a Peer Review Committee (PRC) to evaluate the results and make
recommendations about their release and publication. The PRC included drug abuse
researchers, survey design experts, and health statisticians within the Public Health
Service who were familiar with the NHSDA.

The PRC identified and explored a series of possible methodological and
substantive causes for the observed changes in drug use. The consensus of the PRC
was that "the observed differences between 1991 and 1992 cannot be explained by a
single factor, although several small differences were found among the factors
examined." The committee concluded that "the design and procedures for sampling,
weighting, editing, and imputing the survey resulits are statistically sound," and stated
that "the unexpected decrease in lifetime drug use among blacks is an example of what
can occasionally occur in survey estimates, particularly when a large number of
different estimates are generated and comparison$ are made." They concluded that
"some of the decline in current drug use in 1992 is likely to reflect a real decline.” The
full report prepared by the PRC is available from OAS upon request.
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APPENDIX 3: OTHER SOURCES OF DATA

A variety of other substance abuse surveys are useful in providing the context for the
NHSDA. and are discussed below.

{. Other National Surveys of lllicit Drug Use

Monitoring the Future (MTF) is an annual school survey of 8th, 10th, and 12th
graders with college and young adult followups, conducted by the University of
Michigan, Institute for Social Research, under a grant from NIDA. The survey is
conducted every spring. The 1994 results were released in a press release in
December 1994 (U.S. DHHS 1994) and the final report from 1994 is expected in 1995.
For all three grades combined, there were about 420 public and private schools and
about 50,000 students in the sample, for an average of approximately 140 schools and
17,000 students per grade (Johnston, O'Malley, and Bachman 1994).

Comparisons between the MTF and the students sampled in the NHSDA have
generally shown NHSDA prevalences to be lower than MTF estimates, with the relative
differences being largest for 8th graders. The direction of the estimates of change from
year to year among 12th graders have generally been similar. Both surveys have
shown significant increases in marijuana use among adolescents between 1992 and
1994. The lower prevalences in the NHSDA may be due to more underreporting in the
household setting than in the MTF school setting. MTF does not survey dropouts, a
group shown (using the NHSDA) to have higher rates of use (Gfroerer 1993). Fora
single grade, the NHSDA sample sizes are much smaller than the MTF sample sizes.

The National Comorbidity Survey (National Survey of Health and Stress) was a 1991
household survey of persons aged 15-54 which collected data on drug abuse and
mental health. The study was designed to provide nationally representative estimates
of psychiatric disorders (including substance abuse), as defined by DSM-IlI-R criteria. it
included about 8,000 households and was conducted by the Institute for Social
Research under a grant from the National Institute for Mental Heaith with additional
support from NIDA. Initial results have been published (Kessler et at 1994), and further
analyses are in progress, including a comparison of drug use prevalence and drug
dependence estimates from the two surveys (Epstein and Gfroerer 1995).

Another recent study of illicit drug use is the Drug Supplement on the 1991 National
Health Interview Survey (NHIS). This supplement was funded by the National Institute
on Drug Abuse, and has the potential of providing important data on the relationship
between drug use and health status. It also included questions designed to provide
estimates of DSM-l1i-R abuse and dependence on marijuana and cocaine. The
supplement covered aduits aged 18-44. Comparisons with NHSDA estimates show
significantly lower reported rates of use of marijuana and cocaine in the NHIS (Keer et
al 1994).

In 1992. the NHIS was also used as sampling base for conducting the Youth Risk
Behavior Survey (YRBS). a nationally representative sample of youth aged 12-21 years.
The YRBS collects data on the prevalence of a variety of unhealthy behaviors. including
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alcohol, cigarette, marijuana, and cocaine use. This survey used a unique data
coliection method that allowed respondents to listen to tape recorded questions and
record answers on an answer sheet that did not allow observers to match the answers
with questions. This procedure was intended to maximize the privacy of youths’
responses and therefore improve the reporting of sensitive behaviors. In general, the
survey found higher rates of alcohol, cigarette, marijuana, and cocaine use for youths
than were found in the 1992 NHSDA (Adams et al 1995).

The National Pregnancy and Health Survey (NPHS) was conducted in 1992-1995.
Sponsored by NIDA, it was the first probability survey specifically designed to provide
extensive information on the nature and extent of substance abuse among women
delivering live-born infants in the U.S. The results were released on September 12,
1994 at a press briefing held at NIDA's Conference on Drug Addiction and the Health of
women. A final report is expected some time in 1995. A random sample of 2,613
mothers delivering live borns at hospitals, selected to represent over 4 million women
delivering live borns, was interviewed between 6 and 36 hours after delivery (while they
were still in the hospital) about their use of substances during pregnancy. The survey
estimated that 5.5 percent of all women delivering live borns had used illicit drugs at
some time during their pregnancy. Alcohol was used by 18.8 percent and cigarettes
were used by 20.4 percent. Consistent with the NHSDA, the NPHS found that while 4.6
‘percent of these women had used marijuana during the past 12 months (defined as use
during pregnancy or use in the three months before their pregnancy), only about 1.5
- percent used marijuana during the second and third trimesters of the pregnancy. The
NHSDA found that while 8.2 percent of pregnant women reported use of marijuana in
the past year, only 1.5 percent reported use in the past month.
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li. Alcohol and Cigarette Use Surveys

Two recent surveys with information on the use of cigarettes and alcohol are the
1992 National Health interview Survey-Cancer Control and Epidemiology Suppiements
(NHIS-CCES) and the National Longitudinal Alcohol Epidemiologic Survey (NLAES).

The restlts of the NHIS-CCES were published in May 1994 (CDC 1994). This
survey of approximately 24,000 adults was conducted by the Bureau of the Census for
the National Center for Health Statistics. The survey estimated that, in 1992, 26.5
percent of the population age 18 and over were current smokers. Current smokers are
defined as those who have smoked at least 100 cigarettes in their lifetime and answer
that they currently smoke, including those who smoke only on some days. This
definition is somewhat different from the NHSDA definition of current smoking (any use
in the past month) which resulted in a prevalence of 28.1 percent for adults in 1992.
The 1994 estimate for adults was 24.9 percent, based on the 1994-A sample.
However, the estimate from the 1994-B sample, which uses a self-administered answer
sheet, was 29.8 percent.

The Surgeon General's Report on Smoking and Health (US DHHS 1994b) included
smoking prevalence data from a number of sources, including the NHSDA.
Comparisons between the various sources were made and methodological differences
were assessed. These comparisons were based on NHSDA data prior to 1984, which
were based on the interviewer-administered smoking questions, and thus show low
rates of smoking in the NHSDA, particularly among youth.

Alcohol supplements sponsored by the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) and included on the NHIS have also provided estimates of alcohol
use, including DSM-11I-R abuse and dependence (Grant et al 1991).

NLAES was conducted by the Bureau of the Census for the NIAAA in 1992. Face-
to-face interviews were conducted with 42,862 respondents age 18 and older in the
contiguous U.S. It was designed to study the drinking practices, behaviors, and related
problems in the general public. The survey included an extensive set of questions
designed to assess the presence of symptoms of alcohol abuse and dependence
during the prior 12 months, based on the criteria from the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V) (American Psychiatric Association
1994). NLAES estimated that 4.4 percent of aduits were alcohol dependent and
another 3.0 percent were classified as abusing alcohol, but not dependent, within the
past year (Grant et al 1995).
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lll. Surveys of Populations Not Covered by the NHSDA

The Washington, D.C. Metropolitan Area Drug Study (DC*"MADS) was designed to
(1) estimate the prevalence, correlates, and consequences of drug abuse among all
types of people residing in one metropolitan area of the country during one period of
time and (2) to develop a methodological model for similar types of research in other
metropolitan areas of the country. Sponsored by the National Institute on Drug Abuse
and conducted in 1991 and 1992, the project focused on hard-to-reach populations,
such as aduit and juvenile offenders, new mothers, and school dropouts. DC*MADS
provided a replicable methodological approach for developing representative estimates
of the prevalence of drug abuse among all population subgroups, regardless of their
residential setting, in a metropolitan area. The key domains in DC*MADS were the
homeless, the institutionalized, and the household. A major findirg of DC*MADS was
that, when data are aggregated for populations from each of the three domains, the
overall prevalence estimates for use of drugs differ only marginally from thcse that
would be obtained from the household population alone (i.e., from the NHSDA}).
However, for some categories of drug users, the nonhousehold population was found to
include a substantial proportion of users. About 20 percent of past month crack users,
20 percent of past year heroin users, and one-third of past year needle users were
found in the nonhousehold population (NIDA 1992; NIDA 1993; NIDA 1994a; NIDA
1994b).

The 1992 Worldwide Survey of Substance Abuse and Health Behaviors Among
Military Personnel was sponsored by the Department of Defense and conducted by
Research Triangle Institute. The survey interviewed 25,000 Armed Forces personnel
worldwide. Military personnel exhibited lower rates of illicit drug use than the civilian
population after controlling for sociodemographic composition of the two populations,
but higher rates of cigarette smoking and heavy alcohol drinking (Research Triangle
institute 1992). .

The Survey of Inmates of Local Jails (1989) is a sample survey of approximately
6000 inmates in 400 jails, conducted by the Bureau of the Census for the Bureau of
Justice Statistics (BJS). BJS aiso sponsors a Survey of Inmates in State Correctional
Facilities. Among other items, these surveys collect information on the use of drugs in
the month before the offense for convicted inmates. The survey results indicate
substantially higher rates of use among convicted inmates (BJS 1991; BJS 1993) than
in the household population.
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